Summary.-Paired-feeding experiments showed an increase of both riboflavin and protein content of liver and carcass on a diet containing 7 ,ug. of riboflavin per gram when the protein content of the diet was increased from 12 to 32 per cent.
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In maize, chromosomal alterations can be detected readily by partial pollen sterility, unless the alteration involves only a very small portion of a chromosome. Examination of 751 plants of the unexposed controls showed only normal pollen.
Plants from irradiated seeds are mosaics of various sectors, each of which is assumed to be the progeny of a single meristematic cell of the multicellular growing tip of the embryo. Observations on the pollen indicated that about 90 per cent of the tassels of the Bikini lot had one or more sectors showing chromosome alterations.
Three plants were outcrossed to normals or to plants of low dosage when normal plants were not available. The outcross plants were derived from one normal gamete and one from the irradiated source, and should thus give a direct frequency of such transmissible effects as could be detected or recognized by the techniques employed.
In order to obtain a large number of chromosomal alterations for cytological study, ten seeds of each outcross were planted. The number of partial-sterile plants obtained was An unselected sample should give a somewhat lower frequency of transmitted partial-sterile plants, probably 4.5 or 5.0 per cent.
All partial-sterile plants were outcrossed to standard stocks to establish lines for cytogenetic study.
Some of the normal plants were self-pollinated to obtain mutant characters for other studies. In all, 1231 self-pollinated ears were harvested from the Bikini lot, and 655 from the corresponding 15,000 r x-ray lot. Of these 26 per cent of the ears from the Bikini lot and 23 per cent of those from x-ray were tabulated as segregating for endosperm characters such as white endosperm, sugary, brittle, opaque, shrunken, many types of defective endosperm and also several viviparous types. No doubt many defective types were overlooked.
Seedling tests are in progress and a test for mature plant characters will be made. Conspicuous seedling characters have been found to be even more frequent than the endosperm defects. The seedling characters include chlorophyll deficiencies such as white (albino), pale yellow and yellow lethals, pale green and yellow-green seedlings, virescents,. piebald, zebra, striate and striped seedlings. Some appear to be mutable. A wide range of other characters such as glossies, dwarfs and a host of morphologically aberrant types have also appeared, many of which are unlike any described in the maize literature.
Because of the difficulty of establishing any objective standards for detecting and classifying miscellaneous mutations, no plans had been made for studies on mutation frequency and accordingly no controls were selfpollinated to test for the presence of recessive gene defects in the stock used. Some recessives could be carried in the commercial inbred lines, L289 and I205, used in making up the single cross, but not in such frequencies as were obtained. A number of control plants were used as pollen parents in a series of otitcrosses with no clear evidence of any recessive having been carried in-the control parent. Whenever the aource could be determined the recessive came from the irradiated parent. It is possible that a minor portion of the gene defects may have been present in the stock, but at most it could have been only a small fraction. Additional tests will be made the coming summer including a study of the lower dosages and a checkup of the controls.
From data thus far obtained, it appears that most of the outcross plants carried one or more recessive mutations from the irradiated parent. Thus more than 50 per cent of the functioning gametes of plants from seed exposed to 15,000 r units x-ray or to the nearly equivalent atomic radiation exposure carry one or more gene mutations caused by the radiations.
The dormant seeds in these tests were exposed to much greater irradiation than the lethal dose for most animals or for actively growing plant tissue. But roughly similar frequencies obtained from 15,000 r x-ray and the nearly equivalent Bikini lot support the expectation that atomic bomb radiations have about the same heritable effects as comparable doses of x-rays.
Summary.-Maize seed receiving atomic bomb radiations equivalent to nearly 15,000 r units x-ray were tested for hereditary chromosomal alterations and gene mutations.
The frequency of chromosomal alterations as indicated by partial pollen sterility was 4.7-6.4 per cent in progenies which were not entirely random. It is estimated that a random frequency would be between 4.5 and 5.0 per cent.
The frequency of gene mutation was extremely high. Probably more than 50 per cent of the gametes of the exposed generation carried one or more gene mutations. 
